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© CONTROL APPARATUS FOR VARIABLE-CAPACITY COMPRESSORS. 



© A control apparatus for a variable-capacity com- 
pressor having a housing provided with a plurality of 
cylinder bores arranged around a rotay driving shaft; 
operating pistons fitted slidabfy in these cylinder 
^iDores; a cam plate connected to the operating pis- 
^tons via connecting rods; a holder supporting the 
^cam plate, capable of being turned around the axis 
00 of a support shaft extending at right angles to the 
^axls of the rotary driving shaft and joined to the 
rotary driving shaft; and a control piston connected 
^to a sleeve so as to regulate an operating stroke of 
the operating piston by varying the positions of 
O angular displacement of the holder and cam plate 
0^ around the axis of the support shaft, and adapted to 
UJbe moved in accordance with the pressure In a 
control pressure chamber, the apparatus having a 
control valve provided between a suction chamber 



and a discharge chamber in the compressor and the 
control chamber, characterized in that the control 
valve is provided with a first valve mechanism ca- 
pable of allowing the discharge chamber and the 
control pressure chamber to communicate with each 
other and shutting them off from each other, and a 
second valve mechanism capable of allowing the 
control pressure chamber and suction chamber to 
communicate with each other and shutting them off 
from each other, the first valve mechanism being 
formed so that it is opened when the pressure in the 
suction chamber is lower than a first set level, and 
closed when this pressure is not lower than the first 
set level, the second valve mechanism being formed 
so that it is opened when the pressure in the suction 
chamber is not lower than a second set level, which 
is lower than the first set level, and closed when this 
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SPECIFICATION 

TITLE OF THE INVENTION 

CONTROL DEVICE FOR VARIABLE DISPLACEMENT TYPE COMPRESSOR 
TECHNICAL FIELD 

The present invention relates to a control device for 
a variable displacement type compressor, said compressor 
comprising a housing having a plurality of cylinder bores 
arranged around a rotational driving shaft, an operating 
piston slidably fitted in each of said cylinder bores, a 
swashplate connected to said operating piston through a 
connecting rod, a holder supporting said swashplate, capable 
of being swung about an axis of a support shaft perpendicular 
to an axis of the rotational driving shaft and being con- 
nected to the rotational driving shaft, and a control piston 
connected to a sleeve and moved in response to pressure of 
a control pressure chamber in order to adjust an operating 
stroke of the operating piston by varying a position of 
angular displacement around the axis of the support shaft 
of said holder and said swashplate, a control valve being 
interposed among an intake chamber, a discharge chamber of 
said compressor and said control pressure chamber in order 
to control the discharge amount of the compressor in response 
to intake pressure. 
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TECHNICAL SUBJECT 

In the past, such a control device as described above 

uses, for example ^ a control valve as shown in Pig. 3 to 
control pressure of a control pressure chamber. That is, 
an intake pressure Ps is introduced into an intake pressure 
chamber 64' around a bellows 71' into which atmospheric 
pressure is introducedr a push rod 59* having a base end 
connected to the bellows 71' is inserted into a passage 
hole 68' connecting a valve chamber 60^ into which dis- 
charge pressure Pdz. is introduced and said intake pressure 
chamber 64' in order to drive a spherical valve body 57* 
encased in the valve chamber 60' to open and close between 
the valve chamber 60' and the passage hole 68', and a 
passage 53' on which control pressure Pc exerts is opened 
to the internal surface of an intermediate portion of the 
passage hole 68'. 

In the above-described conventional device, when the 
intake pressure Ps exerting on the intake pressure chamber 
64' is less than the set value, the bellows 71' expands, 
the valve body 57' is driven to be opened by the push rod 
59 ■ and the discharge pressure is introduced into the con- 
trol pressure chamber. When the intake pressure Ps of the 
intake pressure chamber 64' becomes equal to or more than 
the set value, the bellows 71' is contracted, the valve 
body 57' is operated to be closed to cause the passage 53' 
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to be communicated with the intake pressure chamber 6A\ 
and the control pressure Pc of the control pressure chamber 
is lowered • 

However r when a section between the valve chamber 60 ' 
and the passage 53* is cut off, a section between the pas- 
sage 53' and the intake pressure chamber 64 is communicated ^ 
and conversely when a section between the passage 53' and 
the intake pressure chamber 64' is cut off,, a section between 
the valve chamber 60' and the passage 53' is communicated. 
Therefore, pressure of the control pressure chamber abruptly 
varies, and hunting occurs in variation in displacement of 
the compressor, thus deteriorating the driveability and 
durability. 

DISCLOSURE OF THE INVENTION 

The present invention has been accomplished in view 
of the foregoing. It is an object of the present invention 
to provide a control device for a variable displacement 
type compressor which prevents an occurrence of hunting in 
variation in displacement of a compressor. 

According to the present invention, the control valve 
comprises a first valve mechanism capable of putting the 
discharge chamber and the control pressure chamber into 
and out of communication with each other and a second valve 
mechanism capable of putting the control pressure chamber and 
the intake chamber into and "out of communication with each 
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Other/ said first valve mechanism being opened when the pres- 
sure of the intake chamber is less than a first set pressure 
and closed when said pressure is equal to or more than the 
first set pressure, said second valve mechanism being opened 
when the pressure of the intake chamber is equal to or more 
than a second set pressure which is smaller than the first 
set pressure and closed when said pressure is less than the 
second set pressure. 

According to the above-described construction, when 
the intake pressure is between the first and second set 
pressures, both the valve mechanisms are opened, and there- 
fore the pressure of the control pressure chamber can be 
smoothly varied. Thus, the driveability and durability can 
be improved by the smooth control. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 and 2 show one embodiment of the present inven- 
tion, in which Fig. 1 is a longitudinal sectional side view, 
Fig. 2 is a characteristic curve showing the opening and 
closing of a control valve, and Fig, 3 is a longitudinal 
sectional view showing the construction of a conventional 
control valve. 

BEST MODE FOR CARRYING OUT THE INVENTION 

One embodiment of the present invention will be described 
with reference to the drawings. 

First, referring to Fig. 1, a variable displacement type 
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compressor 1, which is applied, for example, to an air con- 
ditioner mounted on an automobile, comprises a rotational 
driving shaft 2, an operating piston 4 slidably fitted in 
each of a plurality of cylinder bores 3 arranged around the 
rotational driving shaft 2, a swashplate 6 connected to each 
of the operating pistons 4 through a connecting rod 5, a 
holder 7 supporting said swashplate 6 and being arranged 
swingably around the axis perpendicular to the axis of the 
rotational driving shaft 2. and a control piston 9 arranged 
to be moved in response to pressure of a control pressure 
chamber 8 and connected to said holder 7. 

A housing 10 for the variable displacement type com- 
pressor 1 comprises a housing body 11 in the form of a 
bottomed-cylinder having a block portion 11a at one end 
thereof, a first cover 13 coupled to one end of the housing 
body 11 through an end place 12, and a second cover 14 
coupled to the other end of the housing body 11 to close 
the open end thereof. 

The rotational driving shaft 2 is arranged to rotatably 
extend through the first cover 13, the end plate 12 and the 
block portion 11a, the intermediate portion of the rotational 
driving shaft 2 being supported on the block portion 11a 
through a radial bearing 15, the rotational driving shaft 
2 having one end protruded outwardly from the first cover 
13. The other end of the rotational driving shaft 2 is 
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supported through a radial bearing 17 on a receiving plate 
16 received by the second cover 14^ and a thrust bearing 19 
is interposed between an integrally fixedly mounted driving 
plate 18 extended radially outwardly near the other end of 
the rotational driving shaft 2 and said receiving plate 16. 
A stop ring 20 received by the block portion 11a is fixedly 
mounted on the intermediate portion of the rotational driving 
shaft 2. Power from a crank shaft of the internal combus- 
tion engine (not shown) is transmitted to one end of the 
rotational dr iving^ shaf t 2 to thereby rotate the rotational 
driving shaft 2. 

In the block portion 11a , a. plurality of cylinder bores 
3 surrounding the rotational driving shaft 2 are bored 
parallel to the rotational driving shaft 2, and the operat- 
ing pistons 4 are respectively slidably fitted into the 
cylinder bores 3. One end of each of the cylinder bores 
3 is closed by the end plate 12* 

The holder 7 and the swashplate 6 supported by the 
holder 7 are arranged within an operating chamber 21 formed 
within the housing 10 between the second cover 14 and the 
block portion 11a. The holder 7 comprises a tubular por- 
tion 7a encircling the rotational driving shaft 2 and a 
flange 7b disposed on the end of the tubular portion 7a. 
A radial bearing 22 is disposed between the tubular portion 
7a and the swashplate 6, and a thrust bearing 23 is disposed 

r 
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between the flange. 7b and the swashplate 6 so as. to support 
the swashplate 6 on the holder 7. Within the operating 
chamber 21, a. cylindrical sleeve 24 is axially movably 
fitted over the rotational driving shaft 2^ and the holder 
7 is swingably supported by a pair of support shafts 25 
protruded outwardly along one diametral line from the outer 
surface of the sleeve 24r that is, perpendicular to the 
axis of the rotational driving shaft 2. 

A guide shaft 26 parallel to the rotational driving 
shaft 2 is mounted- over and between the block portion 11a 
and the second cover 14, and a slidable guide arm 6a in 
engagement with the guide shaft 26 is provided on the 
swashplate 6. A connecting arm 18a extending toward the 
holder 7 is provided on a driving plate 18 fixedly mounted 
on the rotational driving shaft 2, and an engaging pin 28 
projected from the holder 7 is engaged with an engaging 
hole 27 formed in the fore end of the connecting arm 18a. 
The engaging hole 27 is made in the form of an arc to maintain 
the engaging state with the engaging pin 28 despite the rota- 
tion of the holder 7 about the axis of the support shaft 25. 
Accordingly, the holder 7 and the swashplate 6 are rotated 
in response to the rotation of the rotational driving shaft 2, 

At one end of each of the connecting rods 5 is provided 
a spherical head 5a, which is engaged with each operating 
piston 4. At the other end of each connecting rod 5 is also 
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provided a spherical head 5b, which is engaged with the 
swashplate &• Accordingly^ the operating stroke of the 
operating piston 4r that is^ the discharge amount is 
determined according to the position of angular displace- 
ment of the swashplate 6 around the axis of the support 
shaft 25. 

An outwardly protruded bottomed-cylindr ical cylinder 
tube portion 29 is projected coaxial with the rotational 
driving shaft 2 in the central portion of the second cover 
14. The control piston 9 is slidably fitted into the 
cylinder tube portion 29^ and the control pressure chamber 
8 is defined between the control piston 9 and the outer 
closed end of the cylinder tube portion 29. A bottomed 
sliding hole 30 which is opened to the other end surface 
of the rotational driving shaft 2 and faces to the 
cylinder tube portion 29 is coaxially bored in a portion 
close to the other end of the rotational driving shaft 2, 
and a rod 31 is slidably fitted into the sliding hole 30. 
A return spring 32 is retained in compression between the 
closed end of the* sliding hole 30 and one end of the rod 
31, the rod 31 being urged in a direction of being pro- 
jected from the other end of the rotational driving shaft 
2. The other end of the rod 31 is coaxially connected to 
the control piston 7 so that the rotation of the rod 31 is 
not transmitted, and a balance spring 33 having a force 

e 
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against the spring 32 to stabilize the movement of the 
control piston 9 is encased in- the control pressure chamber 
8. 

A guide hole 34 opened to the inner surface of the 
sliding hole 30 is bored in a diametral linear fashion in 
a portion close to the other end of the rotational driving 
shaft 2r and a connecting pin 35 extending through the guide 
hole 34 and connected to the sleeve 24 is secured to the 
rod 31. The guide hole 34 extends lengthwise in an axial 
direction of the i??:>tational driving shaft 2, and the sleeve 
24 is axially moved according to the sliding movement of 
the control piston 9 within the sliding hole 30 of the rod 
31 according to the sliding operation of the control piston 
9 to vary the position of angular displacement around the 
axis of the support shaft 25 of the holder 7 and the swash- 
plate 6 accordingly. That is, when the control piston 9 
is moved leftwards in Fig. 1, the sleeve 24 is also moved 
leftwards, and the holder 7 and the swashplate 6 are turned 
clockwise in Fig. 1 accordingly, whereby the operating 
stroke of the operating piston 4 becomes small. When the 
control piston 9 is moved rightwards in Fig. 1, the sleeve 
24 is also moved rightwards,- and the holder 7 and the swash- 
plate 6 are turned counterclockwise in Fig. 1 accordingly, 
whereby the operating stroke of the operating piston 4 
becomes large. 

r 
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V 



The first cover 13 is basically in the form of a dish 
or a plate so that the outer peripheral edge thereof is 
fitted into one end of the housing body 11. The first 
cover 13 is provided with a small diameter tubular por- 
tion 38 encircling the rotational driving shaft 2 and a 
large diameter tubular portion 39 coaxially encircling the 
small diameter tubular portion 38^ both the tubular portions 
38 and 39 being brought into contact with the end plate 12. 
Thereby, between the housing body 11 and the first cover 13 
are defined a discharge chamber 40 on the inward side and 
an intake chamber 41 on the outward side, the first cover 
13 being integrally provided with a discharge pipe portion 
42 leading to the discharge chamber 40. An intake pipe 
portion 43 leading to the operating chamber 21 is provided 
on the side wall of the housing body 11, and a passage 44 
to provide a communication between the operating chamber 
21 and the intake chamber 41 is bored in the block portion 
11a. 

The end plate 12 has a discharge hole 45 leading into 
the cylinder bore 3, the discharge hole 45 corresponding 
to the discharge chamber 40, and an intake hole 46 leading 
into the cylinder bore 3 is* bored corresponding ' to the 
intake chamber 41. A discharge valve 47 for opening the 
discharge hole 45 when the operating piston 4 is compressed 
and an intake valve (not shown) for opening the intake hole 
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46 when the operating piston 4 is operated for intaking 
are disposed on the end plate 12. 

A control valve. 50 for carrying out a displacement 
control of the compressor 1 according to the intake pres- 
sure Ps is interposed among a passage 51 in communication 
with the discharge chamber 40^ a passage 52 in communication 
with the intake chamber 41 through the passage 44 and the 
operating chamber 21, and a passage 53 in communication 
with the control pressure chamber 8, and comprises a first 
valve mechanism 54r capable of putting the passage 51 and 
the passage 53 into and out of communication with each other, 
and a second valve mechanism 55 capable of putting the 
passage 52 and the passage 53 into communication with each 
other. 

The first valve mechanism 54 comprises a spherical 
valve body 57 seatable on a valve seat 56, a valve spring 
58 for urging the valve body 57 in a direction of opening 
the valve, and a push rod 59 for driving the valve body 57 
in a direction of opening the valve, the valve body 57 and 
the valve spring 58 being encased in a valve chamber 60. 
The second valve mechanism 55 comprises a f rusto-conical 
valve body 62 seatable on a valve seat' 61, a valve spring 
63 for urging the valve body 62 in a direction of closing 
the valve, the valve bbdy 62 and the valve spring 63 being 
encased in an intake pressure chamber 64. 

r 
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The valve chamber 60 is defined between a closed end 
of a bottomed hole 66 provided on a fixed support body 65 
and the fore end of a valve tube 67 which is basically 
cylindrical and fitted and secured to the bottomed hole 
66, the passage 51 being communicated with the valve 
chamber 60. In the inner surface of the intermediate 
portion of the valve tube 67 is radially inwardly extended 
a partition wall portion 69 which defines the valve 
chamber 60 from an intake pressure chamber 64 in communica- 
tion with the passage 52^ and in the center of the parti- 
tion wall portion 69 is provided a passage hole 68 connecting 
between the valve chamber 60 and the intake pressure chamber 
64, the passage hole 68 being coaxial with the valve tube 67, 
The valve seat 56 is formed in the open end edge on the 
side of the valve chamber 60 of the passage hole 68, and 
valve seat 61 is formed in the open end edge on the side 
of the intake pressure chamber 64 of the passage hole 68. 
The passage 53 is opened into the inner surface of the 
intermediate portion of the passage hole 68. 

Within the valve chamber 60, valve spring 58 has one 
end which is supported on a spring receiving plate 70 
caulked to the fore end of the valve tube 67, and the other 
and which is brought into contact with the valve body 57 
seatable on the valve seat 56. Thereby, the valve body 57 
is urged in a seating direction on the valve seat 56. The 
push rod 59 is inserted into a passage hole 68, and when 
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the push rod 59 is moved toward the valve chamber 60 within 
the passage hole 68 ^ the valve body 57 is pressed by the 
push rod 59 to move away from the valve seat 56 against 
the force of the valve spring 58 to open the first valve 
mechanism 54. 

Within the valve tube 67 opposite to the valve chamber 
60 with respect to the partition wall portion- 69^ a bellows 
71 cylindrically formed coaxial with the valve tube 67 is 
arranged expansively in an axial direction thereof, and a 
ring-like support plate 72 secured to the base end of the 
bellows 71 is secured to the inner surface of the valve tube 
67 with the fore end of the bellows 71 directed towards the 
partition wall portion 69 thereby forming the intake pres- 
sure chamber 64 surrounding the bellows 71 within the valve 
tube 67. One end of a bar-like connecting member 74 with 
an intermediate portion thereof secured to a support 
member 73 secured to the central portion at the fore end 
of the bellows 71 movably extends through the valve body 
62 of the second valve mechanism 55 and is coaxially secured 
to the push rod 59. The other end of the connecting member 
74 is secured to a sliding plate 75 slidably fitted into the 
valve tube 67, and a spring 78 is retained in compression 
between the sliding plate 75 and a spring member 77 received 
by an adjusting screw 76 threadedly engaged with the rear 
end of the valve tube 67 so' that the screw 76 may be moved 

f 
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forward and backward. Accordingly^ by the adjustment of 
the forward or backward position of the adjusting screw 
76, a reference position of the- fore end of the bellows 
71 can be adjusted. The -valve spring 63 of the second 
valve mechanism 55 is interposed between, the support member 
73 and the valve body 62. 

In such a control valve 50;. when the intake pressure 
Ps within the intake pressure chamber 64 lowers^ the bellows 
71 expands, and the first valve mechanism 54 is opened to 
communicate betweexi the passages 51 and 53, at which time 
the second valve mechanism 55 is closed. When the intake 
pressure Ps within the intake pressure chamber 64 increases, 
the bellows 71 is contracted, and the first valve mechanism 
54 is closed whereas the second valve mechanism 55 is opened. 
The first valve mechanism 54 is set so that it is opened 
when the intake pressure Ps is less than the first set pres- 
sure and closed when equal to or more than the first set 
pressure P^^. The second valve mechanism 55 is set so that 
it is opened when the intake pressure Ps is equal to or more 
than the second set pressure which is smaller than the 
first set pressure P^ and closed when less than the second 
set pressure "9^. 

Next, the operation of this embodiment will be described. 
When the load of the air conditioner decreases to lower the 
intake pressure Ps, the first valve mechanism 54 opens as 

T 
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the intake pressure Ps becomes less than the first set pres- 
sure to communicate between the passages 51 and 53, whereby 
the pressure of the control pressure chamber 8 increases 
and the control piston 9 is moved leftward in Pig. 1 accord- 
ingly and the holder 7 is turned clockwise. Thus, the 
operating stroke of the operating piston 4 becomes small 
and the discharge amount is reduced. 

When the load of the air conditioner increases and the 
intake pressure Ps increases, the second valve mechanism 55 
is opened as the iritake pressure Ps becomes equal or greater 
than the second set pressure ^2 communicate between the 
passages 52 and 53. Therefore, the pressure of the control 
pressure chamber 8 is reduced, and the control piston 9 is 
moved rightwards in Fig. 1 and the holder 7 is turned counter- 
clockwise accordingly. Thus, the operating stroke of the 
operating piston 4 becomes large and the discharge amount 
increases. 

The discharge amount of the variable displacement type 
compressor 1 is controlled in a manner as described above. 
However, in the control valve 50, both the first and second 
valve mechanisms 54 and 55 are opened when the intake pressure 
Ps is less than the first set pressure P^^ and equal to or 
more than the second set pressure ^® shown in Pig. 2, and 

during which section, the pressure of the control pressure 
chamber 8 smoothly varies from the discharge pressure Pd to 
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V 



the intake pressure Ps, Accordingly^ the pressure of the 
control pressure chamber 8 is not abruptly varied as in the 
conventional prior art but the movement of the control piston 
9 can be made smooth to distribute to the improvement in 
driveability and durability. 
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WHAT IS CLAIMED IS 

A control device for a variable displacement type com- 
pressor, said compressor comprising a housing having a ; ' 
plurality of cylinder bores arranged around a rotational 
driving shaft, an operating piston slidably fitted in each 
of said cylinder bores, a swashplate connected to said 
operating piston through a connecting rod, a holder support- 
ing said swashplate, capable of being swung about an axis 
of a support shaft perpendicular to an axis of the rota- 
tional driving shaft and being connected to the rotational 
driving shaft, and a control piston connected to a sleeve 
and moved in response to pressure of a control pressure 
chamber in order to adjust an operating stroke of the 
operating piston by varying a position of angular displace- 
ment around the axis of the support shaft of said holder 
and said swashplate, a control valve being interposed among 
an intake chamber and a discharge chamber of said compressor 
and said control pressure chamber in order to control the 
discharge capacity of the compressor in response to intake 
pressure, wherein the control valve comprises a first valve 
mechanism capable of putting the discharge chamber and the 
control pressure chamber into and out of coromunrication with 
each other and a second valve mechanism capable of putting 
the control pressure chamber and the inta+e chamber into 
and out of communication with each other, said first valve 
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mechanism being opened when the pressure of the intake 
chamber is less than a first set pressure and closed when 
said pressure is equal to or more than the first set pres- 
sure, said second valve mechanism being opened when the 
pressure of the intake chamber is equal to or more than a 
second set pressure which is smaller than the first set 
pressure and closed when said pressure is less than the 
second set pressure. 



«» 
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FIG2 



fully opened - 



Rrst valve 
mechanism 



fully closed 



Second \alve 
mechanism 



fully opened 




P2 Pi 



Intake pressure 



FIG.3 




BNSDOCID: <EP_0357782A1J_> 



INTERNATIONAL SEARCH REPORT 

International Application No 



PCT/JP 89/00031 



I, CLASSIFICATION OF SUBJECT MATTER (If severai classification symhota apply, indicate alQ ' 
According to Intarnatlonal Patent Ctasaifleation (IPC) or to both National Qassmcatlon and IPC 



Int. CI 



F04B27/08 



II. FIELDS SEARCHED 



Minimum Documentation Searched = 



Classification System i 



Ciassiflcatlon Symbols 



IPC 



F04B25/04, 27/08 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched < 



Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 



1926 - 1989 
1971 - 1989 



III. DOCUMENTS CONSIDERED TO BE RELEVANT > 



Category • \ atatlon of Document. " with indication, where appropfiate. oi the relevant passages " | Relevant to Claim No. " 



JP, Ar 52-131204 (B Kabushiki Kaisha) , 
4 November 1977 (04, 11. 77) 
Column 1, line 5 to column 2, line 14 
& US, A, 4,037,993 & FR, Al, 2,349,048 
& DE, Al, 2,718,117 

JP, B2, 58-4195 (B Kabushiki Kaisha) 
25 January 1983 (25. 01. '83) 
Col\imn 1, line 25 to coliomn 2, line 23 
& US, A, 3,861,829 & FR, Al, 2,224 ,649 



* special categories of cited documents: 

"A** docurnent defining the general state of the art which is not 

- considered to be of particular relevance 
"B* eaflier document but published on or after the international 
filing date 

'"L" document whicn may throw doubts on priority claimis) or 
which Is cited- to establish the publioatlon date of another 
citation or other special reason (as specified) 

"O" document refening to an oral disclosure, use, exhibition or 
other means 

"P** document published prior to the international filing data* but 
later than me priority date claimed 



later document published after the Intemetional filing date>or: 
priority date and not in conflict with the appticatfon but cited to 
understand the principle or theory undertying the invention 
**X** document of particular relevance: the claimed Invention cannot 
be considered novel or cannot be considered to involve an 
inventive step 

''Y** document of particular relevance: the claimed invention cannot 
be considered to invoh/e an inventive step when the document 
is combined with one or more other such documents, such 
cofflOination being otsvious to a person skilled in the art 

**&** document member of the same patent family 



IV. CERTinCATtON 



Date of the Actual Completion of the International Search 

February 6, 1989 (06. 02. 89) 



Data of Mailing of this International Search Report 

February 20, 1989 (20. "02. 89) 



International Searching Authority 

Japanese Patent Office 



Signature of Authorized Officer 



Form PCT/ISA/210 (second sheet) (January 1985) 



aSDOCtD: <EP ^0357782A1J_> 




THIS PAGE BLANK (MSPTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^gflBEtJilRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (USPTO) 



